ABSTRACT. For nonlinear parabolic evolution equations, it is proved that, under the assumptions oflocal Lipschitz continuity of nonlinearity and the dissipativity of semiflows, there exist approximate inertial manifolds (AIM) in the energy space and that the approximate inertial manifolds are constructed as the graph of the steady-state determining mapping based on the spectral decomposition. It is also shown that the thickness of the exponentially attracting neighborhood of the AIM converges to zero at a fractional power rate as the dimension of the AIM increases. Applications of the obtained results to Burgers' equation, higher dimensional reaction-diffusion equations, 2D Ginzburg-Landau equations, and axially symmetric Kuramoto-Sivashinsky equations in annular domains are included.
INTRODUCTION
In the recent decade there have been rapidly expanding research progresses in the global dynamics (that is, the long time behavior of solutions) of nonlinear evolution equations with some sort of dissipativity. The existing theory consists of the existence of absorbing sets, the existence of a compact global attractor of finite Hausdorff and fractal dimensions for many typical parabolic and hyperbolic equations, the existence of inertial manifolds for some parabolic equations and nonlocal beam equations (mostly known only for the one space dimension cases), and the existence of approximate inertial manifolds by a variety of approaches. We refer to Hale and Temam [2] (5.16) : N(la) l/la in V of the exponentially attracting neighborhoods of the AIMs. The theory developed in this work is extensively applicable to various dissipative nonlinear parabolic equations, including the 2D Navier-Stokes equations. For different exemplification, in this paper, the applications of this general theory to Burgers' equation, higher dimensional reaction-diffusion equations, 2D GinzburgLandau equations, and axially symmetric Kummoto-Sivashinsky equations are presented in detail. It is also worth mentioning that the obtained results can be applied to the class of evolution equations studied independently by Smiley 13] .
The rest of the paper is organized as follows. In Section 2 the assumptions, the global existence and regularity of solutions, and the existence of absorbing sets are presented. Section In order to study the existence and properties of such determining mappings that will be a tool in contructing AIMs, we now emphasize an important consequent property derived from the uniform Lipschiotz continuity of (3.3) as follows. 
The proof is completed.
We call the mapping q0 obtained in this theorem as the determining mapping associated with p.
TECHNICAL LEMMAS
In this section three lemmas will be established as intermediate steps toward the main result. First we sketch the guiding procedure leadin,-to the construction of AIMs as follows. In fact we look for an AIM in the form of Ply Graph ,0(., Q0 {x + g(x, Q0: for all x: Xla], (4.1) where p > 0 is to be chosen. Since an AIM needs not to be invariant, for the Bnite dimensional and Lipschitz continuous manifold PIv defined by (4.1), the only thing to be done is the exponential attraction of any orbits to a "thin" neighborhood of this manifold PI.. In order to prove this attraction property, naturally we shall try to estimate the distance between the Z-component z(t) of the original solution u(t) and the image p(x(t), Q0 ofthe X-component x(t) ofu(t), since x(t) + p(x(t), Q0 is on the manifold PIv.
Such an estimate is based on the following lemmas. II(z(t)) < ll(z(to)) exp (-2(la c21al/2)t ), fort 10, r). 
, for e [0, r). Next, let u(t) x(t) + z(t), 0, with u(0) Uo, be any solution of the equation (3.2) . Here x(t) Pu(t) and z(t)--Qu(t) with P: H X X the orthogonal projection associated with the decompositions (3.4) for some given la > 0.
Let > 0 be arbitrarily given. Denote by x x(t) and z z(to Here q and to(Uo) are the same as described in Lemma 4.3.
Proof. Let v(t) z(t) w(t). For e [t , + A], with to to(Uo), d d-i v(t)12 2(v(t), Av(t) QF(x(t) + z(t)) + QF(x + w(t))) -2{ (Av(t), v(t) ) + (F(x(t) + z(t)) F(x(t) + w(t)), v(t) )} -2(F(x(t) + w(t)) F(x + w(t)), v(t)
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for z to, where in the second inequality we used (4.14), (5.7) plus (5.4), and (3.13) plus (4.11) for the three parts respectively, and in the third inequality we used (5. Now we state the correspondin8 result under these generalized assumptions without proofwhich is parallel to the stream of our above treatment. THEOREM 5.6 . Under Assumptions (AI), (A3), and (A4), there exists an approximate inertial manifold :Yl.t, given by (5.11), for the semiflow generated by the evolution equation (1.1), with la > max{ 2(c2)2, (c3) 2/(2-:)}. Moreover, it has the following attraction property, distv(U(t), ) F(Ia) + II Qu(to) Pu(to),Q0 II exp(-(-Ic212)(t to)), for to, (5.23) where to to(Uo) is the final entering time of the trajectory u(t) into the absorbing set fixed in the truncatiom, and Here by verifying that the nonlinearity R(u) UUx satisfies our Assumption (A2), we can asser that there is a regular chain of approximate inertial manifolds in the form of (5. I) for this Burgers' [2] , we need only to verify the first conditions in 2), and the condition 3) of(A2). We have, for any u and veV,
Next we check the condition 3) of (A2 n<4 and --4 < n-" (6.11) The second inequality is obtained from the only requirement inequality for the imbedding L4(p-1)(f) c V.
Thus we can conclude that for the equation (6.7) with n 3 or n 4, and 2p-3 (polynomial (6.8) of degree 3 with b3 > 0), (6.12) there exist the AIMs in the form of (5.11 and have the properties (5.12) through (5.14).
2D GINZBURG-LANDAU EQUATIONS. (6.19) to assert that there exist the AIMs in the form of (5.11) and have the properties (5.12) through (5.14).
